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A Need for Computer-Based-Instruction Literacy:
Some Questions to Ask
About Micro Computer Reading Materials
Don Nix
IBM Watson Research Center
Yorktown Heights, New York
There is little question about the
claim that micro computers are likely to have a significant impact on
education in general, and reading
education in particular. Micro computer usage has multiplied in the
past two or three years, and by most
accounts it is expected to continue
expanding at an increasing rate.
Where there is room for speculation is in considering the role of the
teacher in the classroom, as a result
of computer technology. Presently
the teacher is a central element in
instructional delivery. Books,
teacher guides, workbooks, and
supplementary materials that are
print-based place the teacher, in
varying degrees, between the
materials themselves and the
students. For example, a basal
series does not go directly from the
publisher to the student. It goes
from the publisher to the teacher to
the student. The teacher conducts
the teaching. In order to do this, the
teacher needs to understand and
master the materials. This includes
either implicit or explicit evaluation
of their quality and appropriateness.
The teacher often tailors the
materials to fit specific needs of the
specific students, and/or preferences or biases he or she has about
how the subiect should be taught.
This tail odng includes skipping
some of the materials, explaining
some of the materials differently
than recommended, augmenting the
materials with additional exercises,
some of which may be teacher constructed and dittoed, and various
other means . Whether or not the
teacher has influence on which
materials are actually selected, he
or she has an influence of considerable importance on how those
materials are delivered to the
students.

The situation with micro computer
reading materials is currently different in terms of the teacher's role.
Electronic materials go, to a considerable extent, from the
publishers to the students, without
going through the teacher. A
typical setting is as follows. The
computer is placed in a corner of the
classroom, or even in a different
room. The student gets a floppy
disk, goes to the computer, and runs
the program. The program directly
deals with the student. The program
is displayed to the student, asks
questions of the student, and
decides what to present next. The
teacher is not needed. In fact, if the
teacher were to attempt to help or
control the presentation, the attempt
would be thwarted because the
materials were not programmed to
include such intervention.
It should be stressed here that the
above description of computer-based
materials is not the only type of interaction that is possible. Computer
systems could be written to require
active teacher intervention and control and management. However,
current materials at this point are
not typified by the above description. This characteristic is often
mentioned as a distinct advantage of
computers .

The print-based role and the
computer-based role of teachers in
instructional delivery are different
in several important ways. These
differences in part determine the
types of options teachers have with
regard to the ultimate influence
computers will have in reading instruction. Three such differences
will be indicated here as a basis for
subsequent recommendations that
will be made.
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First, it was stated that teachers
conduct the teaching, and are central elements in the use of print
materials. This is not the case for
computer materials.
Second, teachers can understand and master the print medium.
They can, for example, review,
compare, and evaluate a teacher
guide for a basal series. They can
determine whether the series is easy
or difficult; what type of decoding
approach it uses; whether it has a
good comprehension component;
whether it includes·expository selections or just narratives; what types of
illustrations and supplementary activities it has, and so on. This is not
currently the case with computer
materials. Teachers in general have
not mastered the computer medium.
This relative lack of "computerbased instruction literacy" as compared to "print literacy" means that
review, comparison, and evaluation
are not feasible. Furthermore, current materials preclude such
evaluation for another reason. They
are not structured so that browsing
is possible.
Third, based on opinions
resulting from evaluation of print
materials, a teacher can make instructional decisions which, as mentioned above, involve tailoring the
materials to fit specific needs and
preferences. This is not the case
with computer-based materials. One
reason is that it is difficult to make
such instructional decisions without
having mastered the materials
themselves. This type of mastery requires a literacy that is not currently
typical of teachers due to the
relative unavailability of time and
training. Another reason is that,
even if one knows what the materials
do, and what changes one wants to
make, there is currently no conven-

ient way to actually make changes to
existing programs. The programs
are not written to be modified, and if
they were, modifications would have
to be made using a programming
language.
To reiterate: computers are likely
to have a significant influence on
classroom instruction. If, then, it is
true or often true that teachers are
not a pivotal element in computerbased-instructional delivery, and
that many teachers are not currently
trained in computer technology to
the point where they can master the
computer medium and teaching
programs available in that medium,
and that as a result they cannot
tailor the materials according to
their own and their students needs,
what can be done?
The approach suggested here is
for teachers to become literate with
regard to qualitative evaluation of
existing materials, as a first step
because the ability to evaluate
materials can have a pivotal influence in several ways on what instruction students actually encounter.

Evaluative Categories
In order to provide a somewhat
systematic way to approach the issue
of materials evaluation, the following set of five categories which
depict certain critical aspects of
computer-based instruction can be
used. These categories are not intended to be exhaustive . However,
they have been useful in working
with people who are not familiar
with computers, in order to sensitize
them to ways in which computers
are and are not of value in instructional settings. The categories
operationalize important aspects of
what it means to be computer-based
instruction-literate. The purpose in
describing these categories here is
to provide a way to ask oneself ,
when considering a particular computer program for teaching some
aspect of reading, or any other topic
as well, "is this program any good?"
The program's being good or
useless or anything in between is not
usually a holistic quality. It is usually an evaluation made by consider-

ing various aspects of the program
in turn.
The first category is browsing.
When evaluating a book or other
print-based materials, it is possible
to browse through the materials.
One can look at the contents, the
pictures, the length, the sequencing, and many other aspects that
might be considered to be important. This is one of the most effective
ways to form an opinion of the quality of the materials, and how they can
be used. In this way it is not
necessary to rely solely on
statements made by the publishers.
Most computer programs do not provide such a capability. However, if
one does, then evaluation in terms of
the categories below is quicker and
in many cases more accurately
done. The question, then, is: does
the program under consideration
provide for browsing?
The second category is the notion
of management. This refers to the
way in which the computer program
manages the instructional sequencing in terms of the individual student's ongoing performance. A unique feature of a computer presentation of materials is that the computer
can observe every response each
student makes. In addition, since
most computer systems work with a
single student at a time, the actual
number of responses a student
makes in a given span of time can be
much larger than if the student were
working in a group. Not only can the
computer monitor each response, it
also can store each response, so that
nothing the student has done is lost.
It is simply not possible for a human
teacher to do this .
The importance of the unique
management capabilities of
computer-based materials is
predicated on what is done instructionally with the information that
can be maintained. For example, it
is possible for a computer to sequence a presentation serially, and
the same for each student, similar to
the material in a basal. In fact, most
computer programs do this . In such
a case, the information that can be
acquired for each student is irrelevant to what the student gets. In contrast, a computer can actively use
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the stored information to make decisions, at every point in time, about
what to present next. A subsequent
question or explanation can be based
not only on a student's most recent
response, but also on all responses,
or a relevant subset of responses
made in the past. In this way, in
many cases each student would get
a different presentation sequence.
An effectively written program
might function as follows. The content to be taught would be defined in
terms of a clearly identified set of
skills, which were interrelated in
terms of a mastery hierarchy. As a
student responded to the ongoing
instruction, the computer would
build a response profile for that student, categorized in terms of the
skills. A profile manager subroutine
would continuously monitor the profile in terms of the goals of instruction. Each decision on what to present next would then be based on
the profile and the goal. In this way
the computer would adapt the
presentation to the student, within
the framework of the goal of the
materials themselves.
Most programs currently available
in reading do not make use of this
type of management component.
Such a component is difficult and
time consuming to write. It requires
considerable planning and testing
to determine the particular
algorithms that are effective. On the
other hand, many programs have a
management component that goes
beyond what is found in a book. The
use of pretests, posttests, and placement tests are examples. Other programs have none or almost no
management components at all.
Management is something computers can be programmed to do in
an instructionally effective manner.
When evaluating most computer
materials, it is critical to focus on the
management issue. Do the materials
have a management component? If
so, is it integral to the way ongoing
instructional decisions are made, or
it is tangential or decorative?
The th ird category for materials
evaluation is methodology. This
refers to the overall style in which
materials are presented. Traditional
examples of methodologies are

tutorial, drill and practice, and
simulations. A given course may include combinations of these types,
but usually a specific type
characterizes a particular course or
course component. A tutorial
methodology stresses introducing
and teaching new concepts. A drill
and practice methodology, on the
other hand, is designed to provide
measured practice on a concept that
has already been introduced.
Simulation programs normally
themselves embody a computer version of the concept to be learned.
The student then interacts with the
concept, with guidance from the
computer.
Most current materials available
in reading on the computer are
basically drill and practice systems.
That is, they do not systematically
introduce new concepts, and then
teach the concepts the way a teacher
might do under the aegis of a
teacher guide. Instead, the system
would typically mention a new concept, such as "main idea", with a set
of examples, and then would provide practice on finding main ideas
in text.
The value of a drill and practice
approach depends on various factors. For certain students and certain topics the most and perhaps
only critical function the computer
can perform is repeated practice.
For example, for students having
decoding difficulties, it might be
that a well designed drill and practice program can be more effective
than a teacher or print materials in
helping such students gain
decoding automaticity. In contrast
to this, drill and practice might be
time wasted for students who are
proficient in comprehension.
The value of drill and practice
also depends on how the program is
actually implemented. If little or no
management component is included,
then such a program provides
material that may be too diffic~lt for
some students, and too slow for
others. On the other hand, if a
management component is included
which takes into account how the
student is performing with regard to
the task to be learned, then the in-

struction may be effective.
Most current programs are
oriented to drill and practice
methodologies. This is the easiest
type to construct, but not necessarily the most effective from a
teaching standpoint. In some cases,
drill and practice might be adequate. In other cases, such as comprehension, it would be necessary to
introduce, explain, and give interactive examples of new concepts
before providing practice. Or, in
teaching students to write coherent
stories, it might be necessary to
begin with a tutorial approach, and
then, instead of using drill and practice, use a simulation technique.
The simulation might allow the student to actually use a "story
machine" to write stories.
One can ask several questions
with regard to the methodology of a
particular program under consideration. Is the methodology itself
implemented in an effective way,
using management techniques to
adapt the practice to individual
students? Is the particular methodology well suited to the particular
topic being taught, and the intended
student populations? Would a different methodology, although more
difficult to design and implement,
be more effective?
The fourth category for evaluation
is feedback. This refers to the
responses the computer gives to the
student, as a result of the student's
responses. The most obvious and
currently most prevelant feedback
consists of various versions of "yes"
and "no", that is, simple knowledge
of results. However, the use of what
can be referred to as adaptive, explanatory feedback, while more difficult to implement, is usually more
effective.
When a student makes a response
to a question asked by the computer,
that response can be compared to
the response the author of the computer program anticipated. For a
given question, there may be a
range of answers the author wants
the student to make, and a range of
answers that would be considered
wrong, but are predictable. Each
answer can have a specifiable rela-
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tionship to the question. This relationship can then be used to determine the type of response the computer gives. For example, a given
answer the student makes may be an
overgeneralization of the concept or
skill being taught. In this case, the
response the computer makes can
be written to focus on the aspects of
the answer that do not apply. Or,
the computer's response may itself
be a series of questions designed to
lead the student towards a discovery
of his or her mistake.
In the case of the student making
a response that the author considers
to be correct, the easiest type of
feedback is simply "yes". However,
it is also possible to provide explanatory feedback that relates the
response specifically to the criteria
it actually met. Furthermore, in the
case of the correct response, the
system can provide feedback that,
as in the case of an incorrect
answer, can lead the students
through a series of steps in which
they can discover that their answers
are correct.
Such explanatory feedback requires more planning and design
during the construction of the
materials. The materials themselves
have to be structured in such a way
that questions can be asked which
have specifiable relationships to the
concepts being taught. In addition,
the feedback has to be planned and
coordinated with the possible
responses. That is, a generalized
feedback production mechanism
cannot be used by itself, since considerable tailoring is necessary
response by response. Current programs do not tend to use explanatory feedback in a pervasive
way.

Adaptive feedback provides
another way to tailor the computer's
responses to the student's responses.
Adaptive feedback takes into account a series of student responses
to questions other than the current
one, but which are related to the
current one. Thus the text of the
feedback depends on the current
question, the current response, and
a set of earlier responses. Different
statements will be given to the same

question and response for different
students. For example, feedback
could be adaptive and nonexplanatory, such as "Yes, you have
made 3 in a row." It could also be
adaptive and explanatory, such as
"No, that is not the proper noun.
Remember how you found the proper noun in the sentence about New
York." Current programs do not
normally use adaptive feedback.
In some cases one kind of feedback may be sufficient, whereas in
other cases the same type might be
insufficient. One can ask, then,
what type of feedback a specific program uses. Is that type of feedback
appropriate for the topic being
taught? Is the feedback clear? Is it
constructive? Is the feedback itself
part of the instruction, or is it
restricted to providing the student
with a knowledge of whether his or
her response is correct or incorrect?
The fifth useful category for
evaluation is content. This refers to
the conceptual framework within
which the material is presented. For
example, in the area of decoding,
there are a variety of approaches,
some of which focus on spelling to
sound consistencies, and some of
which introduce alternate spellings
for a given sound earlier. A given
computer program implements one
or another conceptual framework.
Some frameworks might be particularly suited to a computer
presentation, whereas others might
be unsuited. Some content can be
relatively explicitly defined. This
makes it possible to identify clear
positive and negative instances of a
concept being taught. Therefore,
the presentation can be organized
so that a management component
can take advantage of the structure,
and effectively provide mastery,
generalization, and remediation . A
carefully controlled phonics approach has these characteristics to a
considerable degree.
On the other hand, a specific
skills approach to comprehension is
based on relatively vague concepts.
The notion of a "main idea" is not
explicitly defined in terms of a set of
specific, definable characteristics
or processes. This makes it difficult

to develop a management component that does more than provide information on what score a student
has made on main idea questions.
The system itself cannot use such information for detailed instructional
sequencing.
An evaluation of the content is a
critical component of evaluating
computer-based materials. Is the
content approach adequate for
teaching the topics? Is the content
adequate for computer presentation? Is this program consistent with
accepted views of reading comprehension, or decoding, or critical
reading, or whatever?
Management, feedback, and content are critical aspects of computerbased materials, as they are for print
materials. Several other categories
of questions will be mentioned more
briefly.
Additional Categories
A given program can be written to
use one of several response modes.
Are most or all of the student
responses of the multiple choice
type? If so, is this an adequate type
for the topic being taught? Does the
program require typing skills? Is
typing necessary for the specific
content? Does typing interfere with
the student's attentional focus on
what is to be learned? Does the program accept spelling and typing
mistakes when they are not germane
to the correctness of the answer, or
does it require typing perfection?
Does, where appropriate, the program make use of such response
devices as joy sticks, touch panels,
cursors, mice, and so on?
Micro computer programs can be
written to make considerable use of
various media. Examples are
music, sound, voice, color, animation, graphics, video disk, video
tape. Does a given program make
use of such media? If not, does this
limit the effectiveness? If so, is the
media integrated with the instructional techniques, or is it decorative
or distracting?
Another category is ease of use.
Is the program easy to use? Is it
clear to the student how he or she
should respond? Is it clear where he
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or she is with regard to the overall
sequence of topics? Can the student
request help from the program?
The final category to be mentioned
is the most important. Assuming the
course attempts to teach what it says
it is designed to teach, is it effective? Does it actually teach the skills
or concepts? Is it done more effectively or more quickly than by some
other means? What evidence is
there for making such a decision? If
it is not more effective or quicker,
are there other reasons for using it
- such as freeing the teacher for
other tasks, or providing more
motivation than workbooks?
The above set of categories is intended as a heuristic for approaching the task of evaluating
computer-based teaching materials.
They involve much of what is meant
here by computer-based instruction
literacy.
One will usually find that most
materials are not weak in all
categories, and do not excel in all
categories. However, many of the
materials currently available tend to
reflect developmental shortcuts. At
their worst, they use some combination of a stereotyped drill and practice methodology with little or no
management, with simple yes and
no type feedback, little or no animation that is intrinsically coordinated
with the topic of instruction,
simplistic content structure, confusing instructions without an integrated help facility, no browsing,
and they are empirically tested as a
computer program ("debugged")
but not in terms of learning gains for
students.
To a teacher who is not familiar
with computers and what computers
can do, these problems are not obvious in the way they would be with
print materials. What is being suggested here is that teachers can
begin to clarify for themselves and
their students where the materials
are good, and where they are not.
This has one advantage. Where
teachers have input to the selection
process, it would be possible to
assiduously evaluate the quality of
the materials in a realistic manner.
This could be done, as with print

materials, in terms that were relevant to the district, school, staff, and
students. Such a basis would then
provide useful information in the
materials selection process.
Another case is in terms of the impact the teacher has on the students
through the delivery of the
materials. If the teacher has a clear
understanding of the strengths and
weaknesses of the materials, and of
the role of those in their particular
classrooms, then the implementation of the materials can be filtered
through this evaluation. This might
influence the importance the
teacher attaches to the materials in
the perceptions of the students. It
might influence the amount of time
the students actually spend with the
materials. It might influence supplementary print materials the
teacher could select to augment or

alter the computer materials.
A final advantage to be mentioned
is that becoming proficient at
evaluating computer-based materials
can lead to mastery of such materials,
and to the alteration and augmentation of materials on the computer
itself. In this way, teachers can directly participate with publishers in the
development of materials. Currently
teachers use various media such as
blackboards and dittos to add instructional and practice material to what is
provided by publishers. Eventually,
teachers could use computers for the
same purpose.
To summarize: computers are likely
to become a pervasive influence on
classroom instruction. Currently most
computer materials have the effect of
circumventing direct teacher participation. This can reduce the influence a teacher can have on a

significant part of the teaching that
goes on in his or her room. At worst,
the materials may be inimical to the
learning process without the teacher
understanding or interceding. Or, it
may simply be that the student
perception of the locus of instructional authority changes. In order for
the teacher to understand, and to effectively make use of the computer
element, and to avoid its negative
potential, it is necessary that he or she
becomes literate with regard to
computer-based-instruction. A set of
categories has been suggested as
steps in that direction. Once such
literacy is acquired, teachers will be
in a better position to influence selection, presentation, and ultimately the
specific content of computer-based
materials. Teachers will be active
partners in the world of computerbased instruction.
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